



SECTION 26 22 00 

LOW VOLTAGE (0-600V) TRANSFORMERS

PART 1 – GENERAL

1.1	SECTION INCLUDES

This section includes minimum requirement for low voltage transformers.

1.2	RELATED WORK SPECIFIED ELSEWHERE

A All included specifications included within the plans.
B Plans
C Manufacturers’ manuals, product bulletins, etc.

1.3	REFERENCE STANDARDS AND CODES

A Transformers 750kVA and smaller shall be listed by Underwriters Laboratories.
B Institute of Electrical and Electronics Engineers (IEEE)
1 IEEE 259: Standard Test Procedure for Evaluation of Systems of Insulation for Dry-Type Specialty and General-Purpose Transformers
2 IEEE 295: Electronics Power Transformers
3 IEEE 389: Recommended Practice for Testing Electronics Transformers and Inductors
4 IEEE 393: Test Procedures for Magnetic Cores
5 IEEE C57.12.01: Standard General Requirements for Dry-Type Distribution and Power Transformers Including Those with Solid Cast and/or Resin Encapsulated Windings
6 IEEE C57.12.28: Pad Mounted Equipment Enclosure Integrity
7 IEEE C57.12.28: Pad Mounted Equipment Enclosure Integrity for Coastal Applications (where applicable)
8 IEEE C57.12.34: Three Phase, Pad Mounted, Distribution Transformers
9 IEEE C57.12.38: Single Phase, Pad Mounted, Distribution Transformers
10 IEEE C57.12.60: Standard Test Procedure for Thermal Evaluation of Insulation Systems for Dry-Type Power and Distribution Transformers, Including Open-Wound, Solid-Cast, and Resin-Encapsulated Transformers
11 IEEE C57.12.91: Standard Test Code for Dry-type Distribution and Power Transformers
12 IEEE C57.98: Guide for Transformer Impulse Tests
C National Electrical Manufacturers’ Association
1 Transformers shall be manufactured and tested in accordance with NEMA ST20.
2 Transformers losses shall conform to Department Of Energy DOE 2016 requirements.
D National Fire Protection Association
1 NFPA 70: National Electrical Code
E ANSI C57.110 and ANSI C57.12.22 requirements for pad mounted, compartmental type, self cooled, three phase distribution transformers and applicable provisions of other ANSI standards C57 Series.
F [bookmark: _GoBack]Underwriters’ Laboratories
1 UL 50: Enclosures for Electrical Equipment, Non-environmental Considerations
2 UL 50E: Enclosures for Electrical Equipment, Environmental Considerations
3 UL 467: Grounding and Bonding Equipment
4 UL 486E: Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors
5 UL 1332: Organic Coatings for Steel Enclosures for Outdoor Use Electrical Equipment
6 UL 1446 Systems of Insulating Materials – General
7 UL 1561: Dry-type General Purpose and Power Transformers
8 UL 2763: Energy Efficient Harmonic Cancellation Transformers
9 UL 5085-1: Low Voltage Transformers – Part 1: General Requirements
10 UL 5085-2: Low Voltage Transformers – Part 2: General Purpose Transformers

1.4	QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in its manufacture.
B Supply equipment and accessories new, free from defects.
C Supply equipment and accessories in compliance with the applicable standards listed in Article 1.3 of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.
E Ship equipment in its original packages to prevent damaging or entrance of foreign matter.  Perform handling and shipping in accordance with manufacturer's recommendations.  Provide protective covering during construction.
F Replace at no expense to Owner, equipment or material damaged during storage or handling, as directed by the Owner’s Representative.
G Tag items with a weatherproof tag identifying equipment by name and purchase order number.  Include packing and shipping lists.

1.5	SUBMITTALS

A Submittals shall include the following:
1 Table of contents
2 A complete set of detailed manufacturer’s specifications describing and illustrating all standard and special components and materials
3 Part numbers
4 Evidence of compliance with the applicable standards listed under Article 1.3 of this section
5 Maintenance instructions and intervals
6 A complete set of drawings for any special items
7 Wiring diagrams
8 Drawings shall include designations, dimensions, operating controls, instruments, riser diagrams, routing diagrams etc.
B Electronic submittals shall be searchable
C Shop drawings required:  drawings and descriptions containing information of weight, dimensions, rated kVA, sound level, impedance, voltage regulation and efficiency.  Provide manufacturer's literature describing the product.
D Test report of transformer furnished as hereinafter specified.
E The submittal shall be substantially complete for all items and equipment furnished under this section.
F Individual drawings and data sheets submitted at random intervals will not be accepted for review.
G Substitutions:  Items of same function and performance shall be submitted in conformance with Division 1.

1.6	OPERATION AND MAINTENANCE MANUALS

A Submit operation and maintenance manuals in accordance with Section 260000.
B The manuals shall, at minimum, include the following:
1 Manufacturer (including contact information)
2 Model number
3 Manufacturer’s data sheets – When data sheets include more than one model the model(s) used shall be noted
4 Manufacturer’s user and maintenance manual(s), including trouble-shooting guidelines
5 Configuration settings
6 Wiring diagrams
7 Voltage ratings
8 Current ratings
9 Calibrated range
10 List of capabilities
11 Environmental ratings
12 NEMA enclosure type
13 Maintenance requirements
14 Installation instructions
15 Repair instructions
C Provide manuals in one of the following formats
1 Three hardcopies
2 PDF


PART 2 – PRODUCTS

2.1	DISTRIBUTION TRANSFORMERS

A General
1 Except as otherwise indicated, provide manufacturer’s standard materials and components as indicated by published product information, designed and constructed as recommended by manufacturer and as required for complete installation.
2 Temperature
a 150°C rise
b Self-cooled type
c The maximum temperature of the top of the enclosure shall not exceed 50°C rise above a 40°C ambient.
3 Impedance shall be manufacturer’s standard.
4 All insulating materials used shall be in accordance with NEMA ST20 or NEMA TR27 standards and be rated for 220°C  UL component recognized insulation system.
5 The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding conductor sized in accordance with applicable NEMA, IEEE and ANSI standards.
6 Primary voltage, secondary voltage, and kVA capacity shall be as shown on the single line or three line diagram(s).
7 All windings shall be copper.
B Manufacturer:
1 Square D
2 General Electric
3 Eaton
4 MGM
5 Approved equal

C Enclosure
1 Dead front
2 Transformers 25 kVA and larger shall be in a heavy gauge, sheet steel, ventilated enclosure
3 Provide wire fabric rodent guard over ventilated openings and designed to prevent accidental access to live parts in accordance with UL, NEMA, and California Electric Code standards for ventilated enclosures.
4 Mounting
a Transformers 15 kVA through 75 kVA shall be designed so they can be either floor or wall mounted.
b Transformers above 75 kVA shall be floor mounted.
5 Corrosion resistant coating
a The completed enclosure shall be degreased and cleaned.
b After the cleaning process is finished, the enclosure shall be phosphatized.
c After the phosphatizing, the enclosure shall receive an electrostatic deposition of polyester powder coating followed by baking to produce a hard durable finish.
1 The minimum thickness of the paint film shall be 2.0 mils.
2 For the exterior of transformer tank, interior and exterior of primary and secondary cable compartments the minimum total dry film thickness shall be 3.5 mils.
3 Paint film shall be uniform in color and free from blisters, sags, flaking and peeling
d Finish shall conform to UL 50 and UL 50E.
e Color shall be ANSI 61 Gray.
f Coat underside surfaces of equipment outdoors or in damp locations with a corrosion resistant coating.
D Sound:	Sound levels shall be guaranteed by the manufacturer not to exceed the following.
1     15-50 kVA	45 dB
2     51-150 kVA	50 dB
3   151-300 kVA	55 dB
4   301-500 kVA	60 dB
5   501-700 kVA	62 dB
6   701-1000 kVA	64 dB
7 1000-1500 kVA	65 dB
8 1501-2000 kVA	66 dB
E Efficiency: Transformers shall be low loss type with minimum efficiencies per DOE 2016.
F The transformer(s) shall supply phase shift of 0° or 30°.
G Transformers shall be supplied with quality, full width electrostatic shields resulting in a maximum effective coupling capacitance between primary and secondary of 33 picofarads.  With transformers connected under normal, loaded operating conditions, the attenuation of line noise and transients shall equal or exceed the following limits.
1 Common Mode:  0 to 1.5kHZ - 120dB; 1.5kHZ to 10kHZ - 90dB; 10kHZ to 100kHZ - 65dB; 100kHZ to 1MHZ - 40dB
2 Transverse Mode:  1.5kHZ to 10kHZ - 52dB; 10kHZ to 100kHZ - 30dB; 100kHZ to 1MHZ – 30dB

2.2	CONSTRUCTION

A Transformer coils shall be of copper windings, continuous wound construction, and shall be impregnated with non-hygroscopic, thermosetting varnish.
B All cores shall be constructed with low hysteresis and eddy current losses.  Magnetic flux densities are to be kept well below the saturation point to prevent core overheating.  Cores for transformers greater than 500kVA shall be clamped utilizing insulated bolts through the core laminations to ensure proper pressure throughout the length of the core.  The completed core and coil shall be bolted to the base of the enclosure but isolated by means of rubber vibration-absorbing mounts.  There shall be no metal-to-metal contact between the core and coil and the enclosure except for a flexible safety ground strap.  Sound isolation systems requiring the complete removal of all fastening devices will not be acceptable.
C The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding conductor sized in accordance with applicable UL and NEC standards.
D The transformer enclosures shall be ventilated and be fabricated of heavy gauge, sheet steel construction. The entire enclosure shall be finished utilizing a continuous process consisting of degreasing, cleaning and phosphatizing, followed by electrostatic deposition of polymer polyester powder coating and baking cycle to provide uniform coating of all edges and surfaces.  The coating shall be UL recognized for outdoor use.  The coating color shall be ANSI 49.


PART 3 – EXECUTION

3.1	ANCHORING

A Install transformers as indicated, complying with manufacturers written instructions, applicable requirements of CEC, NEMA, ANSI, and IEEE standards, and in accordance with recognized industry practices to ensure that products fulfill requirements.
B Floor and roof mounted transformers shall be mounted on steel plates cemented to neoprene pads with a bolt hole through both. Refer to details. Conduit entering transformers shall be isolated from case with oversize hole, ground wire, and rubber grommet.
C Anchor transformer to concrete pad with 3/4" minimum diameter anchor bolts.  Bolts and washers shall be galvanized.  Strength of materials used to secure the transformer shall be sufficient to resist shear and uplift produced by force equal to one half of the equipment mass applied horizontally at center of gravity.

3.2	GROUNDING

Provide equipment grounding connections, sufficiently tight, to assure permanent and effective ground, for transformers as indicated.
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